Cardiomyopathy in streptozotocin-induced diabetes involves intra-axonal accumulation of calcitonin gene-related peptide and altered expression of its receptor in rats.
Calcitonin gene-related peptide (CGRP) is a vasorelaxant and positive inotropic and chronotropic peptide that binds to the calcitonin receptor-like receptor. In the heart, upon stimulation CGRP is released from sensory nerve terminals and improves cardiac perfusion and function. In the present study, we investigated alterations in the components of the CGRP signaling system during development of diabetic cardiomyopathy. Rats received a single injection of streptozotocin. Four, 8, and 16 weeks thereafter cardiac CGRP content (radioimmunoassay), calcitonin receptor-like receptor expression (by real-time RT-PCR), and CGRP and calcitonin receptor-like receptor tissue distribution (immunohistochemistry) were assessed. CGRP content of atria and ventricles progressively increased during the 4 months following streptozotocin-treatment, while the distribution of CGRP-immunoreactive fibers was not visibly altered. Conversely, cardiac expression of calcitonin receptor-like receptor initially (4 weeks after treatment) increased but then gradually declined to 47% of control levels in both atria after 16 weeks. These quantitative changes were not associated with altered cellular distribution patterns (primarily in venous and capillary endothelium). Since sensory neurons have been reported to decrease expression of the CGRP precursor in the course of diabetes, the intra-axonal accumulation of CGRP observed here reflects impaired release, which, coupled with the down-regulation of its cognate receptor, calcitonin receptor-like receptor, may contribute to the well-documented impairment of cardioprotective functions in diabetes.